Objectives-After an inquiry from the employees of an offset printing plant, a historical cohort study was conducted to investigate cancer mortality among these workers. Methods-The cohort comprised 262 men, who contributed 2771 person-years of observation. 16 deaths were identified during the follow up period Conclusion-Although based on small numbers, the findings suggest an increased risk of cancer among these workers, which should be further investigated. (Occup Environ Med 1997;54:264-267) 
Several investigators have reported an increased cancer mortality among workers in the printing industry. Studies have been conducted among various groups of printing workers, and excess risks have been found for different cancer sites, particularly for lung cancer,'-6 haematopoietic neoplasms,5 78 and colorectal cancer.' 7 Increased risks have also been detected for melanoma,' O 1 cancers of the buccal cavity and pharynx,'9 pancreas,' kidney,5 6 and liver.67 However, the mortality experience of workers in offset printing has not been specifically studied.
In 1991, employees in an offset printing plant expressed concern about a high number of cancer deaths. We thus initiated a mortality cohort study, to find whether cancer mortality was increased among these workers relative to the general population and to examine mortality patterns which could suggest an occupational aetiology.
Material and methods
The plant has produced weekly and monthly magazines, and the four colour offset printing process has been used since the start of printing in 1956. Printing was carried out until 1972 with sheet fed offset printing machines, then with web fed offset litho presses. Ink mists may be generated when the presses are running. Printing inks may contain polycyclic aromatic hydrocarbons, including benzo(a)pyrene, and other known or suspected carcinogens, such as dichlorobenzidine derived dyes. In the plant, the offset litho machines included a damping system, which used an isopropanol solution. The presses were cleaned after each operating cycle, and various solvents (mainly petroleum solvents) were used during cleaning operations.
Reliable personnel records were available only since 1980. The study population was then defined as all male workers still employed on 1 January 1980 (211 men) or employed since then (51 men). The cohort included only workers who had been employed for at least one year. For each worker, the contribution to person-years at risk started after they had been employed for one year or at the beginning of the follow up period (1 January 1980) , whichever occurred later, and was ended on the date of death or at the end of study (31 December 1991).
Vital status was ascertained up to 31 December 1991 from information provided by the registry office of the subject's birthplace, and by the national file of the French National Institute for Statistics (INSEE 12 The SMRs were also computed according to years since first employment, employment duration, year of hire, age at hire, and job category.
Results
The cohort comprised 262 men, who contributed 2771 person-years of observation. At the end of the follow up, 228 men were known to be alive, 16 had died, and 18 men who were not identified as dead were assumed to be alive. Table 1 shows the mortality for selected causes. Although slightly increased, all cause mortality was not significantly above that expected. An increased mortality from cancer was found, which was mainly due to an excess of deaths from lung cancer and oesophageal cancer. The other cancer deaths were one from kidney cancer (v 0*10 expected), one from colon cancer (v 0-22 expected), and one from cancer of an unknown site. Also, a high SMR was found for cirrhosis of the liver. Table 2 shows the distribution of cancer deaths by job category, year of hire, age at hire, duration of employment, and time since first employment. Cancer mortality was significantly increased among pressmen, with high SMRs for lung cancer and oesophageal cancer. No significant excess for any cause of death was found in the other job categories. Significant excesses for all cancer sites, lung cancer, and oesophageal cancer were also found for workers hired before 1970. Among workers hired at ages younger than 30 years, SMRs significantly above 100 were found for lung cancer and oesophageal cancer.
The SMRs increased with interval since first employment and total number of years worked. Only one cancer death (a kidney cancer) occurred among workers with a duration of employment less than 10 years. The SMRs for lung cancer and oesophageal cancer were significantly increased after 10 years or more of employment. For workers after at least 20 years since first employment, there was a significant increase of total cancer mortality and for mortality from oesophageal cancer; a nonsignificant fourfold excess was found for lung cancer. The small numbers did not permit a more detailed analysis.
No consistent pattern was noted when similar analyses were performed for all cause mortality and for cirrhosis of the liver.
Discussion
Standardised mortality ratios based on small numbers are subject to wide fluctuations, and should be regarded with caution. Nevertheless, several findings suggest that this cohort presents an increased cancer mortality, particularly for lung cancer, which could be related to occupation. The largest SMRs were found among workers with the longest duration of employment and time since first employment, younger age at hire, and the excess was limited to pressmen. No increased cancer mortality was found among workers who began employment after 1970. This may reflect changes in work exposures. However, a sufficient latent period may not yet have passed to show an excess of cancer in this group. Exposure to ink mists, and more specifically to polycyclic aromatic hydrocarbons such as benzo(a)pyrene, was suggested to be a possible cause for the excess in lung cancer among letterpress printers.' Our results indicate that pressmen in magazine production with offset technology may also have had an increased occupational risk of lung cancer. These workers were also exposed to ink mists which contain benzo(a)pyrene. However, the concentration of benzo(a)pyrene in offset inks is lower than in letterpress inks, and offset inks are less liable to produce ink mist. In a recent analysis of offset inks used in France in printing plants similar to the present one, concentrations of benzo(a)pyrene were generally low (< 100 (ug/kg), although in some inks relatively high concentrations of about 1 mg/kg were found. The same study found low atmospheric concentrations of benzo(a)pyrene (< 1 g/ 1000 m3), equivalent to those usually found in urban areas (M Lafontaine, personal communication). On the other hand, although no objective data were available, it is generally admitted that the concentration of polycyclic aromatic hydrocarbons in offset inks has decreased over the past 20 years. Furthermore many tasks which are now automated were performed in the past in the vicinity of unenclosed presses without exhaust ventilation. Consequently, relatively higher exposures may have occurred in the past. Thus the role of ink mist in the excess of lung cancer found in the present study may not be ruled out.
The increase in deaths from oesophageal cancer is more likely to be related to nonoccupational factors. Alcohol consumption is a known risk factor for this disease, and the increased SMR found for cirrhosis of the liver indicated a high proportion of heavy drinkers among these workers. However, mortality from cirrhosis of the liver and from oesophageal cancer did not show similar patterns, so that factors other than smoking and alcohol could not be excluded. Several studies have provided data on the risk of oesophageal cancer among printing workers,39'-9 none of which have shown a significantly increased risk. Conversely, it is interesting to note that an excess of cirrhosis of the liver has been previously reported in two studies among newspaper pressmen.35
Because of the small size of the cohort, the short follow up, and the lack of information on occupational exposures, definitive conclusions could not be reached. Nevertheless, despite its limitations, this study suggests an increased risk of cancer, especially lung cancer, among workers in magazine printing with offset technology. Further investigations of this group of workers, including complete occupational histories and characterization of specific exposures, are needed to confirm and to clarify the present findings.
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The programme will include plenary lectures, oral and poster presentations, as well as panel discussions. The working language of the Symposium is English. studies. A prime example of such shortcomings is the general lack of information on the characterisation of fibre dose-that is, numbers, dimensions, surface area, chemistry, durability, and biopersistence-for most in vitro and in vivo studies. The report also discusses the relevance of mechanistic data from in vitro and in vivo assays for the evaluation of carcinogenic risk to humans and concludes with several recommended experimental studies which would provide additional data for the future assessment of fibre carcinogenicity.
The remainder of the book focuses on various aspects of mineral fibre carcinogenicity which were outlined in the consensus report, and such reviews express the opinions of their authors. Briefly, the paper by Kane provides a good discussion of the proposed five mechanistic hypotheses for fibre carcinogenesis. Fubini follows up on these hypotheses by examining the interactions between fibres and cells through the analysis of fibre parameters such as crystallinity, micromorphology, elemental analysis, solubility, and adsorption, which are often not considered by most investigators. The report by Jaurand provides cautious consideration to the limitations and feasibility of mutation and cell transformation assays for investigating the mechanistic effects of fibres. 
